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What is Saltwater Intrusion (SWI)?

Image Credit: USGS.gov



Wells in Newfoundland and Labrador

> 50%
of the drilled wells in Newfoundland and 
Labrador are within 1Km of the ocean



What is the best 
way to assess the 
risk of SWI at the 
provincial scale?



Summarize the important parameters that influence SWI 

Image Credit: INOWAS

Distance from shoreline

Freshwater flux (Gradient) 
- Elevation 
- Slope

Hydraulic conductivity
- Geology 



Quantities that affect SWI

Image Credit: INOWAS

Distance from shoreline
- Height of sea level
- Distance from Saltwater 

Source

Freshwater flux (Gradient) 
- Elevation 
- Slope

Hydraulic conductivity
- Geology 

Production Well



Compile data that represent SWI parameters

Distance

Geology

Elevation

Hydraulic 
Gradient



Saltwater Intrusion Data

SWI Index Well Count %
0 4927 94
1 30 0.6
2 49 0.9
3 129 2.5
4 70 1.3
5 2 0.04
6 8 0.2

Results from provincial well water quality survey. ‘SWI Index’ – Sodium concentrations and ratios of 
major ions.
0 = No SWI
6 = likely SWI 



Compile parameters that account for the influence of pumping

Pumping SWI Index



Index based approach to risk mapping

Clip each layer 
to 1Km of 
coastline

Normalize the 
‘risk’ between

 1 - 10

Weight and add 
layers together 
to create risk 

map



Summary of Parameters

G – Gradient / regional slope (~q)
A – Bedrock / well yield index (K)
L – Topographic elevation (water table)
D – Distance to coastline (x)

I – Impact of existing seawater intrusion
P – Pumping (well density & withdrawal volume)

Intrinsic

Extrinsic



Distance

High Risk

Low Risk



Elevation

High Risk

Low Risk



Gradient

High Risk

Low Risk



Bedrock Geology (Aquifer properties)

High Risk

Low Risk



Pumping Well Density

High Risk

Low Risk



Impact of Existing SWI

High Risk

Low Risk



GALDIP Map

High Risk

Low Risk











What about climate 
change?



What about sea level rise?

Image Credit: INOWAS

Sea Level Rise
- Distance to saltwater 

source decreases.
- Interface moves landwards.

Production Well



What about changes in recharge?

Image Credit: INOWAS

Changes in Recharge
- Lower water tables as less water 

is recharging the aquifer
- Interface moves landwards.

Production Well



Sea Level Rise

High Risk

Low Risk



Recharge

High Risk

Low Risk



Climate Change Index

High Risk

Low Risk



Questions



Domestic

Non-
Domestic

Municipal

Newfoundland and Labrador Groundwater Overview

~27,000 Records in the Well 
Database

Data from CBCL 2010 Well Database Study
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